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Unexamined Japanese Patent Publication 2002-128731 
(57) Abstract 

[Object] An object of the invention is to provide a compound 
usable in determining PCBs using ELISA, which is rapid, easy 
and inexpensive, and can replace the conventional complicated 
methods of measuring PCBs. 

[Means for solving the problems ] A phenoxy compound of a formula 
(1) 

[Compound 1] 



(wherein R 1 represents chlorine or phenyl, R 2 and R 3 represent 
hydrogen or chlorine, R 4 represents alkyl, aryl, hydrogen or 
succinimidyl, and m is an integer of 5 to 7) can be used as 
a reagent for ELISA to determine PCBs when bound to BSA and 
the like. 
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1 ] -«5S 
R 1 

^O-O^C^hj-COOR* 

SfclJ7i-i«, R2*s«fctfR3tt. jMUFfSfctttt 
SftH^. R 4 «« 7JV+^*> 7'J-JH. **fCT£ 
ifctt^S'WSSW*. mtt, 5&V>L7<75gftT& 

^>o ) o 

[fjf*S2] R4##*JK^T»*»*JH1KE«© 

raws* 4] T;p*;i'*36 t e»7;u*Ji'*T**ii* 

1 (cEttOft^. 

[1**916] m#5T*5i*ll KEfcOft'&tt. 
[fS*JS7] Rl. R2*J:tfRSjWft*Ji?T**ll 

[W*3S9] Rl. R2*«fctfR3jWfi*ISFf, R4#* 
ilftibO, ma*5T?££gi3KJH 1 CE«©fl2-& i ». 

i»**io3 r 1 , RZis&zfiRUmmm^ r**« 

i o fcEtt©fls£*r. 

[»*«12] Rl. R24J«ktfR3*ntt*BH 1 , R 4 # 
X?'>W5i?MT*0. m*«5Tfc5»#9ilfcE 
«©ft£^. 

[»*S13] R'^7ir:;H, R2*J«fctfR 3 ## 

[»*S14] Rl«»7x-;WS, R2i3j;^R3^ 
JRH^, R 4 #7JU*;U», m««5Tfe*ai*3Sl»CE 

#m i 4 a>4t£to. 

[ffi$116] Rl*«7i-;W*, R2fciOtR3^7X 

[f69!0l*ilIfc«9H 
[0 0 0 1] 

[0 0 0 2] 



[ft 2] 

R 1 

^O^ CHf ^ rC00R * (I) 

[0 0 0 3] (SC*. R 1 ^. S*IfSfeS7i-;V 
& R2£J:tfR3te, zKJRH^ *fctt**S^ > R 

>-f3 5W*, mtt, 5&^L7©gftT&3„ ) T« 
[0 0 0 4] 

[0 0 0 5] PCBH W?n?h^77-f- 

o. ■y->7 r ;i/*<±^*o«-&tt. ;inst£f§89« 
Wc«it»fP*fTto*a«ft6"r. «»T*ofc. cine 

[0 0 0 6] 

fetii-Vfl LA)4i^ P C B 
[0 0 0 7 ] 

»#589§#5tt* «f«a:S9E— »a: (i) tg^n57 

[0 0 0 8] £TF. *»W*B«K:KWrsC*fco 

x. rr;u^ji/*j iim Bassm* 1 ~ 1 2 ©a 
<. w^.n ji^S. x^JVS. n-yPh'Jl/S. 1 

2-*3-)vyu\L)vm. 1 -^^yntfjv*. 1. 1 

s. 3-^?;uy^;u*. v'^do^I/S. 2, 2- 
v/^yntf^S. 1 n^jUS, 
a^fJWfJWI, n-^+v-Jl'S. 4-/^;U^>? 

->^7 d^>^;U>5P;US. ( 1 ->5 L /l'->i7 n-7'5 1 

S, 4, 4-->**3\)i^>3S>i'S. -siru^-?? 

5, 5-5?/^^*3/^at. (1 -p*3M1/v?o 
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-/f^k/x^S, 7, y-x^^l't^f;!'!, n- 

[0009] r^'J— Ji/Sj tbtn 

R 2 -jtK (J&-I8) 



xjk /^7i-;k s>^f*7i=*. ^^->7 

P7ir;k ?DD7l=JK -7?nD7iZJK 7o 
€7xrjk -y7Dt7i^k 3-H7IZJK 7^ 

'tD7irjk HJ7;k*n*3 1 ;k7xx;k 75/7 

xXJk tFn+-/7iZJk yjkfr7h7xx;k a 

[0 0 10] *f8WOWE-*a (I) T^n57i 

[0 0 11] 
[ft 3] 
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X-^CH^COOR 5 

urn 



<IV> 



(V) 



[0 0 12] (3C«f . RMi. Sfg^Sfc«7i-^ 

(js-xs) *ig«> jWE-«a; (iv) -eattoan* 

X77\lM3§Sg#£. — (II) T*$n-5»&7x/ 
— jSS (III) -e&£tt5AnJ&JWRx*7\>P£: 
£:&S©i?ffiT, R*fi:S-a:*CilcJ:0«ifir*xa-C 

[0 0 13] suE-JSS (ID T3iSft*Bi!l7x/- 
JI/tLTtt, fctxH t/i'DD7i;-JK -77 n 
□ 7I/-JK hiJ7PD7iy-;k 7i^7i7 

-frm&mfzz.tafi-v&z. hrsc cm) r 

atSili/NDjSJWBSXX^tLTtt. fcix.fl 6- 

;k 6-zfo : e^-*)->wtt 7-70^^7 

-7 >iX5 1 ;i', 7-7 u ; £"\79 ? >k/t/K 7-7u 
^77 >S? t -73Mk 8-7atti'^>ti5 : 
,1k 8 -7D ; E^-77>@?y5 L ;k 8-7n^E^-i77> 
g!t-7^;k 6-?OD^t>Kim 6-7n 
n^ltVi^fJk 6 -^na^-y-;^ t -7? 
;k 7-7 0 0^77 7^x3^, 7-i?nn'\77> 



^O"°^ CH2hrC00 "V 

(VI) o 

S^f 7 -i7DD^\77>K t -73\>I/8 -^na 
:*7 7>&X3\>k 8 -7 a D;*-77>BE;* 3\>k 8- 

7 □ 0^7 7 >S! t - 73^& E&mmrz c tan?* 

[0 0 14] ttLSO#flETKlff 5t>©T» 

K*->K, thU7Aih^yK. tMJ7At-7f- 
*->b\ *U7i» t -7^yK&i*ffl7MU#I7 
;io*-> K, yl N+y7^y7AS:t'07;W 'J± 
3g&JS7Jka*vh\ zKSMfc'J^tfA. 7jc#ft^- h U 7 

Sft#Jk>7Afc£©7;k*pj±g&Jil7jc^ft«!i, 
xHJ7i>, Mm#'J7Afti*©7;kfr'J&JR&S^5S 

[0015] ^sttsfltf-cffint^asb 

<, fctiSfh7th'D77X 5?**U">. 1, 2 
-y> h4 1 yXi?>f wl-f JH. N, N--7;<371/ 
m7$K, N, N-y7^7th7SH, 

j^tsstt. - 2 o~4 orT^sg-r^^td^T^-s. 

(S^Ii) #X@«, — JRSC (IV) T*fc$*l3ft-& 
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[0 0 16] MttftftTTfflV^lilctUTH *SE 
it* h U -7 A, U VI*HE<DT)V13 U&K#* 

ftfOTM'J^Iiaa. ^FU^A* h*->F, ;j- 
h'J^AXh^->K, th'J^At-^H^yF, *U 
>7A t -yh*->Hi5:t*CD7M'J*87^n^->K > 
MJX^75>, "f 5 yV-Jl/. 75y>, DBU 
(1, 5 -vTlft'vv-D [5, 4, 0] ^>-r*-5 
-X» . DBN (1. 5-i?71fhf->i7n [4, 3. 
0] y^--5-x» fc£©W»*«***tf* 

[0 0 17] Sfc. Ktt*frTTfflV»att*tUTJ4, 
Sf» MJ7;^Ditt, p - hJl/X>7Jl/*>gE&<i:<D 

«V»-5tt*£LTW:, 3-Xfc'J^>7A, JWt'J^A. 
■>7Mtt h U £A, 'Jtt»«r*«f 

LTli. fcf U i?>. ;>^^>. 3'Jy>, ~J^)\/its)\' 
A75 F, ^^yM^Uy? FLITS F&£® 



7 s^^x-H^^F. 7-fe 
h>. #«&£*tf*££#TS«. 2 or 

«B=xa) *iga. -Ka (v) -eat)$n-5^;u 

{7 -> y-i s F <hRjs £ jSS; (vi) TSti^wx? 

[0 0 18] C©IiT«fflT5l^»tlTB. «*. 
tf. i>->*n^^*Mi>-fSF. N-xefJU- 
N' - 3 - y^^PTS / ^□liJWMy'f 5 F&Bc 
tt. y-fV7'Di;;WMi'<S F\ *> % /MJ7V'J 
*-N-kKn^yh'JXy/f^7iy*X*^vA 

F^£*tf* £J&te> ^ett»a+Tfff 

y**ti->fCDI-f;i'S. N, N-i^^fWM? 
5P. N, N-y^f;i'7th75h', N-y^VbfP 

-10-4 0*CTHJ(rr 
[0 0 19] 

imW<D3im<DMm £TF. &%MlBiZfnmMiz<kr ) * 
[0 0 2 0] ###1 1 

3, 4, 5-HJ?n07i/-;i'©^ 
[0 0 2 1] 

[ft: 4] 



CI 



CI 



[0 0 2 2] CCT, 3, 4, 5-MJ?OD7XU> 
1. OOg (5. 6mmol) 5I*l?;-;H0 0 
mllCiiU 4 2%7Mp*7IS3. 16ml 
(15. lmmo 1) , V7S;i/0. 92g 

(7. 8mmo 1) Srfin*.. 3 0M»bfc. 
C©i§MS:3 0 0ml ©X— ?JHcffi#, Wfflbfcfc* 
£*«>ifc. #6nfc|gftK:3 0 0ml CD*£Jin;L. Big? 
Iff ( I I ) =*?0$5 100g. Rfcfll ( I ) 1 . 2 9 g 

£io*s»Ti 8bsihj*#u&. ejects*, h«x?- 



CI 



[0 0 2 4] 7;i/zf>»gitT. 3, 4, 5-MJ9DD 
:7x/— Omg (0. 2 5 3mmo 1 ) <D^tK5/^ 
fJP*^A7$Kg« (5ml) C60%itt*$ftt 
hU^A 1 1. Omg (0. 27 6mmo 1 ) £Jo;L, 



^D^h^:^- (^-tf->-B«X3\H,= 5 : 1) 
tail, 3, 4, 5-h'Jy 7 OO7x/-J!/3 6 0m 
g (iR*3 3. 7%) 

1H-NMR (4 0 0MHz, CDC 1 3) : 6 5 . 2 
2 (bs, 1H) , 6. 92 (s, 2 H) p pm. 

nmmi 

6- (3, 4, 5-hUi7nn7xy**» 

[0 0 2 3] 
[it 5] 



,CCOEi 



Xfjl^5 lmg (0. 2 3mmo 1) 5:M, liST 
1 8P#M«#Lfc. S*»7». 1 0X^x>K*»* 



(5) 
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= 2 0:1) TjMBU 6- (3, 4, 5- hU^OD 
7x7 + '» ^\+^>^X5 L ;U2 7mg (JR*3 1. 0 

lH-NMR (4 0 0MHz, CDC 1 3) : 6 1. 2 
6 (t, J = 7. 1Hz, 3H) , 1. 44-1. 53 
(m, 2H) , 1. 6 2-1. 74 (m, 2 H) , 1. 
775-1. 84 (m, 2 H) , 2. 33 (t, J = 
7. 3Hz, 2H) , 3. 92 ( t , J = 6. 4Hz, 
2H) , 4. 1 3 (q, J = 7. 1Hz, 2 H) , 




[0 0 2 6] 6- (3, 4, 5-hUJDD7x; + 
~» ^ij->8xf;i/3 7 4mgSBS3m 1 
U SSKlm 1 £i0*-> 2. S^PfljD^Sitbfco E 

£«JBETS*b*:. Bt®x3^-^i*>a>S?fteiiL 
8iaft^»16 2mg 0K*4 6. 8%) ^tl/io 
lH-NMR (4 0 0MHz, CDC 1 3) : 6 1. 4 
7 — 1. 5 6 (m, 2H) , 1. 6 7 — 1. 7 6 (m, 
2H) , 1. 7 6- 1. 8 5 (m, 2 H) , 2. 40 
ft, J = 7. 4 Hz, 2H) , 3. 9 2 (t, J = 
6. 3Hz, 2H) , 6. 93 (s, 2 H) p pm. 



COOH 




IRdiquid f i lm) : 2 9 44, 1 7 3 
8, 1 5 8 8, 1 4 4 0, 1 2 9 2, 1 2 5 0, 1 1 4 
4 c m" 1 

Mass (m/z, %) : 3 4 2 (M++4, 5) , 3 
4 0 (M++ 2, 1 6), 3 3 8 (M+ 16), 2 0 0 
(7) , 1 9 8 (2 2), 1 9 6 (2 4), 1 4 3 (1 
0 0) , 1 1 5 (3 1) , 9 7 (5 9) , 6 9 (5 
7) . 

6- (3, 4, 5-hU?nP7xy + y) ^\+it>^ 

[0 0 2 5] 
Ht 6] 

a 

mp : 8 7. 0-8 8. 0XZ 

IR(KBr) : 3 0 8 5, 2 9 5 0, 1 7 1 2, 1 5 
85, 1555, 1440, 1254, 1 1 4 5 cm" 1 
Mass (m/z, %) : 3 1 4 (M++4, 10), 
3 12 (M++ 2,32), 310 (M+, 3 3 ) , 2 

0 0 (3 0), 1 9 8 (9 7), 1 9 6 (1 0 0), 1 

1 5 (8 6), 9 7 (5 9), 6 9 (6 1). 

N-Xi7'»< ^z/)V- 6 - (3, 4, 



5 - h U 2 u u 



[0 0 2 7] 
Hfc7] 




[0 0 2 8] 6- (3, 4, 5-hyjDD7x; + 
y) A^/tlOOmg (0. 3 2mmo 1) ©t* 
i?i7un*?>mfc (1 0ml) CN-kFo^vX? 
yMa F4 1mg (0. 3 5mmo 1 ) ISl-Xf 

;i/-3- (3->?^^;!/T^yyntf;v) *jl/#5>-f5 

F68mg (0. 35 mm o 1 ) £Jl3;L, SST' 2 2 P# 

ra«#L&. smti, i o%^x>^*s^^juo 

WS»l*N-*^>>f 5 5*;W- 6- (3, 4, 5-h 
Ui7P07x;*y) ^Wyx- h 1 1 lmg (iR$ 
8 4. 4%) £?#fc. 

lH-NMR (4 0 0MHz, CDC 1 3) : 0 1. 5 
5-1. 6 3 (m, 2H) , 1. 7 8-1. 8 7 (m, 
4H),2. 65 (t, J = 7. 3Hz, 2H),2. 



84 (bs, 4H) , 3. 93 (t, J = 6. 2H 
z, 2H) , 6. 9 4 (s, 2H) p pm. 
mp : 8 8. 0-8 9. OV. 

IR(KBr) : 2 9 4 7, 1 8 1 1, 1 7 8 7, 1 7 
49, 1583, 1555, 1213, 1 0 7 9 c m~l 
Mass (m/z, %) : 4 1 1 (M++4, 13), 
4 0 9 (M++2, 3 9) , 4 0 7 (M+, 4 0) , 2 
9 7 (9) , 2 8 5 (2 7), 2 9 3 (2 7), 2 0 0 
(9) , 1 9 8 (2 7), 1 9 6 (2 8), 9 7 (1 0 
0) , 6 9 (9 0). 

6- (3, 4-y?PD7x;*y) ^+J->gX?;]/ 

[0 0 2 9] 
Mb 8] 
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CI 

[0 0 3 0] 7;i/=f>«»T, 3, 4-y^D07xy 
-j|/5 0 0mg (3. 0 7mmol) <DMfrz?*5-)Vfr 
jj/A7$ F»« (1 0ml) fcRR#U>>A4 5 5mg 

(3. 3mmol), 6 -7nf\tt>9ttt)V 3 8 
2m 1 (2. 1 5mmo 1 ) SrJnA, *TST 1 9B#ratK 

-@^®X5 1 ;V=2 0:1) 6- (3, 4-5> 

jDD7i/^» "\^>^X^;l/5 8 6mg (iR*8 
9. 3%) SrSfco 

1H-NMR (4 0 0MHz, CDC 1 3). : 6 1. 2 

6 ( t§ J = 7. 1Hz, 3H), 1. 44-1. 54 
(m, 2H) , 1. 6 5-1. 7 4 (m, 2 H) , 1. 

7 5-1. 83 (m, 2H) , 2. 33 (t, J = 7. 



XT' 



[0 0 3 2] 6- (3, 4-> ? i7nn^aiy+v) 
*>fxfjl/2 13 6mg (7. Ommol) «:»«3 

mii:»*u iM2m 1 Sim*.* s^Jra^SKb 

U «ttiLfc»ll€:*flfcU ««** *\tt>\ZT»» 
«»JET««-U 6- (3-,4-?^«t7x;*'» 
'V*-y->»l 8 0 7mg (JR*£9 3. 2 %) £:»fc. 
iH-NMR (4 0 0MHz, CDC 1 3) : 6 1. 4 
8-1. 5 7 (m, 2H) , 1. 6 7- 1, 7 6 (m, 
2H), 1. 76-1. 84 (m, 2H), 2. 40 
(t, J = 7. 4Hz, 2H) , 3. 93 (t, J = 
6. 3Hz, 2H) , 6. 74 (dd, J = 8. 9 a n 
d2. 9Hz, 1H) , 6. 97 (d, J=2. 9H 
z, 1H) , 7. 30 (d, J=8. 9Hz, 1 H) 



•COOH 




[0 0 3 4] 6- (3, 4-y^DP7x;^y) ^ 
1t>^8 0 Omg (2 . 8 9mmo 1 ) <DM7ki/2 na 
**>mm (1 Ornl) KN-fc: FD + yX^yW ^ 
F 3 6 5mg (3. 1 7 mmo 1 ) mSSt 1 -X^Jl/- 3 
- (3-y^^75yynt;W *My-f> F6 0 
8mg (3. 1 7mmo 1) SM, ifiT2 4^Hft 
#L£o S*»7», 1 0X^X>K***S:2lPA, ft 



3Hz, 2H) , 3. 9 2 (t, J = 6. 4Hz, 2 
H) , 4. 13 (q, J = 7. 1Hz, 2 H) , 6. 7 
4 (dd, J=8. 8and2. 9Hz, 1 H) , 6. 
97 (d, J = 2. 9Hz, 1H) , 7. '30 (d, J 
= 8. 8Hz, 1H) ppm. 
IR (liquid film) : 2 9 4 8, 173 
8, 1596, 1472, 1232, 1164 cm"' 
Mass (m/ z , 96) : 3 0 6 (M+ + 2 , 15), 
3 0 4 (M+, 2 3), 1 6 4 (2 9), 1 6 2 (4 
6), 143 (10 0), 115 (2 9), 97 (5 
6) , 6 9 (4 9). 



6- (3, 4-5?9un7^y*-» ^-tf J£ 
[0 0 3 1] 
Ut 9] 



0t 

2 9 5 2, 
1 2 5 2, 



17 16, 
112 4, 



1 5 
1 0 



ppm. 

mp : 1 2 8. 0-129 

1 R (KB r) : 3 1 0 0 
9 4, 1472, 1284 
5 0 cm-1 

Mass (m/ z , %) : 2 7 8 (M++ 2 , 16), 

2 7 6 (M+, 24), 164 (64), 162 (10 
0) , 1 1 5 (6 1) , 9 7 (4 9) , 6 9 (5 0) . 

N-Xi7">>-< 5 5^-6- (3, 4-yi7DD7x/ 

[0 0 3 3] 
Hbl 0] 




IN-X^yW^yil/- 6 - (3, 4-y?P07x 
y^y) A^ltyx-hl 0 4 8mg «$9 7. 0 

%) 

iH-NMR (4 0 0MHz, C D C 1 3) : d 1. 5 

?m 1 7 R 1 . ! 



6 4 (m, 2H) 



. 7 8- 1. 8 7 (m, 
4H), 2. 65 (t, J = 7. 3Hz, 2H), 2. 
8 5 (bs, 4H) ,3.94 (t, J = 6 . 3Hz, 
2H), 6. 74 (dd, J = 8. 8and2. 9H 
z, 1H) , 6. 9 8 (d, J = 2. 9Hz, 1 H) , 
7.3 0 (d, J = 8. 8Hz, 1 H) ppm. 



(7) 
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mp : 9 6. 0~9 6. 5*C 

IR(KBr) : 2 9 4 0, 1 8 1 0, 1 7 4 0. 1 6 
0 2, 1 4 8 6, 1 2 3 8, 1 2 1 2, 1 0 8 4 cm 
-1 

Mass (m/ z , %) : 3 7 5 (M+ + 2 , 37), 
3 7 3 (M+, 5 6), 2 6 1 (2 1), 2 5 9 (3 
3) , 1 6 4 (4 0), 1 6 2 (6 2), 9 7 (1 0 



CI 



[0 0 3 6] 7)VzSymMT, 3, 5-y?DP7x7 
— ;i/5 0 0mg (3. 0 7mmol) O^tKv^^;!/* 
FmWi (10ml) [:KS*'J^A4 5 5mg 

(3. 3mmol), 6 -7 O^^U^ffiX^l/ 3 8 
2m 1 (2. 15mmol) SSfiT 2 1 P#H« 

-SlXfJN2 0: 1) T«I«U 6- (3, 5-5? 
i7D07x/*y) a^>1x^5 9 log OK* 9 
0. 1 %) *Sfc. 

iH-NMR (4 0 0MHz, CDC 1 3) : 6 1 . 2 

6 (t, J = 7. 1Hz, 3H), 1. 43-1. 53 

(m, 2 H) , 1 . 6 5-1. 75 (m, 2 H) , 1 . 

75-1. 83 (m, 2H) , 2. 33 (t, J =7. 

„cooa 




0) , 6 9 (8 4). 

6- (3, 5-y?DD7x; + y) '\*Dr>9tx.?)V 

[0 0 3 5] 
[ft 1 1 1 



COOEt 




4Hz, 2H), 3. 92 (t, J = 6. 4Hz, 2 
H) , 4. 1 3 (q, J = 7. 1Hz, 2 H) , 6. 7 
7 (d, J = l. 8Hz, 2H) , 6. 93 (t, J = 
1. 8Hz, 1H) ppm. 

I R (liquid film) : 2 9 4 8, 173 
6, 1 5 9 0, 1 5 7 2, 1 4 4 8, 1 2 6 2, 1 0 3 
4 c m" 1 

Mass (m/ z , %) : 3 0 6 (M+ + 2 , 10), 
3 0 4 <M+, 1 6) , 1 6 4 (1 6) , 1 6 2 (2 
3) , 1 4 3 (1 0 0), 1 1 5 (3 2), 9 7 (6 
5) , 6 9 (6 6). 



6- (3, 5-y^OD7x/ + y) 
[0 0 3 7] 
Utl 2] 



.COOH 




[0 0 3 8] 6- (3, 5 -y^DD7x/^» ^ 
D->iX? 1 Jl/2 13 6mg (7. Ommol) S»S3 
mli:**U 1112m 1 SrSn*., 5 f^HJO^glSitb 

««JETtt*U 6- (3,5-y/fJl/7x; + y) 

>®£ 1 9 3 3mg mm9 9. 6 %) **fc. 
iH-NMR (4 0 0MHz, C D C 1 3) : d 1. 4 
7-1. 5 6 (m, 2H) , 1. 6 7— 1. 7 6 (m, 
2H) , 1. 7 6-1. 8 4 (m, 2 H) , 2. 40 
(t, J = 7. 4Hz, 2H) , 3. 93 (t, J = 
6. 3Hz, 2H) , 6. 78 (d, J = l. 8Hz, 
2H), 6. 94 (t, J = l. 8Hz, 1H) pp 
m. 




.COOH 



CI 



mp : 5 7. 0 — 5 8. 5t 

1 R (KB r) : 3 0 9 6, 2 9 6 0, 1 7 0 4, 1 5 
8 8, 1 4 6 8, 1 2 6 0, 1 2 0 4, 1 0 9 0, 1 0 
4 6c m _1 

Mass (m/z, %) : 2 7 8 (M++2, 1 4) , 

2 7 6 (M+, 22) ,,1 6 4 (48) , 162 (7 
6), 143 ( 1 0 0)*, 115 (79), 97 (9 
2) , 6 9 (8 9). 

N-X£7->W ^i>)V- 6 - (3, 5-y^DP7x; 
[0 0 3 9] 

Hbi 3] 




CJ 



(8) 
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[0 0 4 0] 6- (3, 5-y^DD7i;*y) ^ 
■&>Wt8 0 Omg (2. 8 9mmo 1 ) CD&zkv^nD 
^^>jg^(lOml) l;N-tFo^->X^->M 5 
F3 6 5mg(3. 1 7mmo 1) lSl-If^-3 
- (3 - y^^75/yalf;W *My-f5K6 0 
8mg (3. 17mmol) SrflQ*., tST24ifl» 
#Lfe. EJfc&T^ 1 0%:7x>K7Ki§?££j][]x., g£ 

LN-Xi7->>-f (3, 5-/?nD7i 

y^-» ^-ityx-h 9 1 lmg OK* 8 4. 4%) 

lH-NMR (4 0 0MHz, CDC 1 3) : 5 1. 5 
5~1. 6 4 (m, 2H) , 1. 7 7~1. 87 (m, 

C 




.OH 



[0 0 4 2] 4-7xz;V7x7-^8 5 1mg (5. 
Ommo 1) ©i*y^fJV*;i/A75K»* (1 Om 
1) t^l^U'JAnSOmg (10. Ommo 
1) , 6 -^P : E y \^1t>^X^JH 1 7 lmg 

(5. 2 5mmol) £iP;L SfiTf 3 HBBJti^bfc. 

^ib6- (4-7xZJl/7x/^y) ^^it>^X^ 
;i/l. 06g 0R*6 8. 1%) Srlffco 
lH-NMR (4 0 0MHz, CDC 1 3) : 0 1. 2 
6 (t, J = 7. 1Hz, 3H), 1. 48-1. 57 
(m, 2H) , 1. 6 8-1. 76 (m, 2 H) , 1. 
79-1. 87 (m, 2H) f 2. 35 (t, J = 7. 
5Hz, 2H) , 4. 00 (t, J = 6. 4Hz, 2 
H), 4. 14 (q, J =7. 1Hz, 2H), 6. 9 
6 (d with fine coupling, J = 




[0 0 44] 6- (4-7iXJl/7x; + y) ^\^it> 
iX^JI/6 3 0mg (2. Ommol) £X^/-Jl/4 
Omli:»»U 4N#Kfb:^HJ£A#Si6 0. 8m 

i (3. 2 mi 11 o 1 ) ^tu^Mm'V 2 2 pffsHjIfi^ Lfto 
EffifcTSL *««:»ET«SU lNtl***KT 

JSfflU fSff*tfckTift*U «*^^HJ^AT££ 



4H) , 2. 6 5 (t, J = 7. 3Hz, 2 H) , 2. 

85 (bs, 4H) 3.94 (t, J=6. 3Hz, 2 

H) , 6. 78 (d, J = l. 8Hz, 2 H) , 6. 9 

4 (t, J = 1. 8Hz, 1H) p pm. 

IR (liquid film) : 2 9 5 2, 181 

4, 1 7 8 4, 1 7 4 6, 1 5 9 0, 1 4 4 8, 1 3 7 

4, 1212, 1070 cm" 1 

Mass (m/ z , %) : 3 7 5 (M+ + 2 , 31), 

3 7 3 (M+, 45), 261 (36), 259 (5 

5) , 9 7 ( 1 0 0), 6 9 (9 8). 

^mm 1 0 

6- (4-7xXJi^7x;+y) 
[0 0 4 1] 

Hbi 4] 




8. 8Hz, 2H) , 7. 30 (t with fin 
e coupling, J = 7. 4Hz, 1 H) , 7. 
42 (t with fine coupling, J 
= 7. 7Hz, 2H) , 7. 51 (d with fi 
ne coupling, J = 8. 8Hz, 2 H) , 
7 . 5 5 (d with fine couplin 
g, J = 8. 2Hz, 2H) ppm. 
mp : 5 3. 5-5 4. OX: 
I R (KB r) : 2 9 44, 174 0, 1602 
80, 1252, 1180, 1038 cm" 1 
Ma s s (m/z, %) : 3 1 2 (M + . 7 5) 
0 (1 0 0), 1 4 3 (7 0), 1 1 5 (2 5) 
(2 2), 6 9 (1 9). 

mmm 1 1 

6- (4-7iXJ!/7x/ + y) ^\^it>^co^ 
[0 0 4 3] 

Mti 5] 



1 4 

1 7 
9 7 




^1t>K4 8 9mg (C$8 5. 4%) &&1t. 
iH-NMR (4 0 0MHz, C D C 1 3) : 0 1. 5 
2-1. 6 1 (m, 2H) , 1. 7 0-1. 7 9 (m, 
2H) , 1. 8 0-1. 8 8 (m, 2 H) , 2. 42 
(t, J = 7. 4Hz, 2H) , 4. 0 1 (t, J = 
6. 4Hz, 2H),6. 96 (d with fin 
e coupling, J = 8. 8Hz, 2 H) , 7. 
30 (t with fine coupling, J 
= 7. 3Hz, 1H) , 7. 41 (t with fi 
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ne coupling, J =7. 6Hz, 2 H) , 
7 . 5 1 (d with fine couplin 
g, J =8. 8Hz, 2H), 7. 55 (d with 

fine coupling, J = 7. 1Hz, 2 
H) ppm. 

mp : 1 1 8. 0-118. 5X: 
IR(KBr) : 3 0 4 0, 2 9 4 4, 1 7 0 2, 1 6 
1 6, 1 4 9 4, 1 2 9 2, 1 2 5 0, 1 2 0 4, 1 0 

„COOH 




[0 0 4 6] 6- (4-7x^7i; + y) 
g4 8 9mg (1. 7 2mmo 1 ) CDfcK^ D n * & 
>mm (15ml) llN-hFn*'>X?'>H$ F2 
1 8mg (1. 8 9mmo 1 ) Stl -X^Jl/- 3 - 

(3-^*^;i/7a/ynfc°;w **#^sf3 6 2 

mg (1. 8 9mmol) £JD;L, £i&T 2 B BaSH* L 
feo RJB»7«, 1 N«»7K»«*iDA. ^pd«A 
TttttiU ISftRKTKS^-hU^A***, 

(^\^1^>-^x5 1 ;i/=3 : 1) TSSb, SSxf 
;W-^**>*6SISJIbN-X^S/>-f 6 - 

(4-7x/^y) A^yx-h4 7 7mg OK* 7 
2. 6%) 

iH-NMR (4 0 0MHz, CDC 1 3) : 5 1 . 5 
8 - 1 . 6 7 (m, 2 H) , 1 . 8 1-1. 9 0 (m, 
4H), 2. 67 (t, J = 7. 4Hz, 2H), 2. 
84 (bs, 4H) , 4. 02 (t, J = 6. 3Hz, 
2H) , 6. 96 (d with fine coup 
ling, J = 8. 8Hz, 2H) , 7. 30 (t w 
ith fine coupling, J = 7 . 4H 
z, 1H) , 7. 4 1 (t with fine co 
upling, J = 7. 6Hz, 2 H) , 7. 51 (d 

with fine coupling, J = 9 . 
Hz, 2H), 7. 55 (d with fine 
oupl ing, J = 7. 1Hz, 2 H) ppm. 
mp : 1 1 2. 0-113. Ot: 
IR(KBr) : 2 9 4 8, 1814, 17 82, 
30, 1612, 1488, 138 6, 1252, 
0 2, 1 0 6 6 cm-1 

Mass (m/ z , %) : 3 8 1 (M+ 45), 17 
0 (10 0) . 

^yi»7J^XBSA) «^3, 4, 5 - h U Z 
uuy^y-)V (TCP-BSA) (Din$L 
Ozsikffi7)l7^> 5. OmgS: 0. lMOU>SI 
M (PH 7. 5) 9 0 0 /il fc»#U N-X^>> 



0 
c 



1 7 
1 2 



5 2 cm-1 

Mass (m/z, %) : 2 8 4 (M+ 7 4), 17 

0(100). 

*JE0» 1 2 

N-X57->>-f (4-: 

/x-h0£j& 

[0 0 4 5] 
[ftl 6] 




<^v;i/-6- (3, 4, 5-HU^DD7xy*'» 

h 1. 1 m g cd^zK^^ a 7 ^ 

H»* 1 0 0 n 1 £JD;L> £»T5»IBH#bfc. * 
OftR*** PBS E t , tI^LKiL'T> ^IBTCP 
-BSA5IL 

[0 0 4 7] ##0H 3 
VzsMH7)V7^> (BSA) ^t:^3ix;l/ (BP- 
BSA) (D^J& 

BSA 5. 0mg£ 0. 1 U >RS«JK (p H 
7. 5) 9 0 0 MWSU N-X^->W^v;U- 
6- (4-7x^7i; + y) ^If/X-M. 0 
mgO|*?^fWA75 K»* 1 0 0 /i 1 5iD 

-toas*** pbs^t 

®WLK»UT* SIB BP-BSA^Ufco 
[0 0 4 8] ##«4 

0. 1MU>M«« (pH5. 0) CT 3[Elgfe# 
U n&fftt lmlCTlSE 5-2 0Mg/ml 
fcBSEbfc##^TfP/£Lfc BP-BSAM lm 
l£^2JtlL 2 5C 2«fH, n-x-^-JCTSfeSiS 
£i*fCo UmfeiMK 0. 0 5M^Xl«i(pH5. 
5) lmlCliU 8 0mg/ml(DM 1 -X5 1 
;l/-3- (3 - y^f^75/ yutfJW ti)V^Z>^ ^ 
K (^rt^ 5 0/il*inl, 

T> n— x— 2 St 3 0#EMEKJS£-B:fc. & 
f^SM, #Xhn-hHS?££ 2ml*lPUD- 
T" — ^ — T 3 7^— ^[EieSJS^i±feo 

1. 5Xt^btT BP-BSA>8fE 

[0 0 4 9] MIS BP-BSAC0ftx.T^yi 

ft 7;i/^^ PCB#77 (PCB#77-BS 

A;KRItt«) SJB^T PCB# 7 7-BSAiff 

[0 0 5 0] #*#J 5 

u 7 * 7s 7 T*—emm&i p c b # 7 7 ft#<&fE 
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JftPCB* 7 l^/ZU-jrfrmft. (PCB77Bj/i 
#:;KRIttiSl) Srffl^, ?K5 KSCTTM'J? 

(ALP ;^-UX>^;H±S) £i£S-&L 

ALPS^tuPCB#7 7*ri#:£t#fc. 

[0 0 5 1] ###J 6 

PCB#77 (3, 3', 4, 4' -f h7?nnf7 

P C B # 7 7 ©SJI^H, ±eib'f[:^%7t^E^>'Xx 
A VVS./VMf ; g±l^ £*&§!!) S-ffl^Ti 
y^^SCTfTofc. #*0fl4Tffr&L*: BP-B 
S AJ®f1M&T£fcte PCB#77-BS AJgftfBtfSE 
£• 150tf ll:PCB#7 7 WS^ifiM^ 9 0 At 1 i 
ALP81SPCB#7 7fi« 5 0 At 1 3 



7*C 2 Oftf^&gEKft^fT^. (AMPP 



D) m. 2 0 0 At 1 £Sn;LT 3 7"C 5^#*SJS^r 

[0052] mmmmtnmmi.. pcb#7 7 (s?-x 

ii:g«LT^bfc. PCB#77tt 0~100n 
g/m 1 ©*«KWISU StpSUKO MI 

$10 0 %tLfcB#W^I?ST;^COJSS : (B/B 0 
(%) ) Tf«iPftai**«&fc. ^1*01 iC^T. 
tfftt&^KO^T, PCB#7 7-BSAifSfi 
BP-BSASf^^iSrltfeLfctCl^. BP-BS 

1 iCT^T. 
[0 0 5 3] 

mil 



1 PCB#77ai)S^ 




PCB#169242^ 


1 HP-BSA* PCB377-BSA 


TCP-BSA** PCB#126-BSA 


TCP-BSA PCB»169-BSA 


EC1SX} 1 3 
ICSOXf 6.3 37.5 


o3 0.6 
2.8 3.1 


□.3 t.O 
2.1 3.3 



*BP:t"7xr.JU 



[0 0 5 4] £fc> BP-BSAiMf^^f: P 
CB#7 7l^^f^ PCB#126i PCB# 
1 6 9<D3Z%.fcJfc&&mmLtzLZ?>, PCB#126 
il6. 3XflD«XR*tt3WB»6nfcA«, PCB#1 



6 9iOXXSiSttttK»6n^t>*:, 
[0 0 5 5] 
[182] 





PCB#77-JIS^ 


PCB#126;ll]S*; 


PCB#169;S>IS^ 
6.3 


PC8#77 
PCB#126 
PCB#169 


16:3 


7.1 
<1 


100 



[0 0 5 6] ###J 7 

0. 1M'J>SI«S (PH5. 0) KT3Eifc# 
L, m&ffiW. lmll:t.W. 5~2 0Atg/ml 
fc«WEUfc##«2T?fPjsdcL«: TCP-BSAit 1 
ml^gsJPb 2 5X: 2f$R8. n— — KTIelfeE 

StfHtfrft. 0. 0 5M^X1« (pH 
5. 5) lmltCjgiU 8 0mg/mloSi 1- 
X^Jl/-3- (3-y^f^75;yDt'W tDVfti? 
-YSK (t*7-f^X^ttffl 50Atl^3JD 
LT, p-x-^-T 2 5t 3 Ofl-EHEEJfcS-frfc. 

-x-^-T 3 71C-«fclIHEE«£-frfc. Sf^^i* 
*smig£ 1. 5SGC-&fc>i±T TCP-BSAI 

[0 0 5 7] Sfc, me TCP-B S AfcftATtf -> 
jflltft PCB#126 (PCB#126 

-BSA;KRIItiS) £JB^T PCB#126-B 



-tfSi6fitPCB# 1 2 6tr[#:<7) 



[0 0 5 8] 8 

tnPCB# 1 2 >7U—)-)V$ifc (PCB 7 7 A St! 

#;KRIttS) 7 K 5 HffiKTJM 'J 7 

*777^ (ALP ; *>JX>*;t4tSg) Srig-^L 

ALPKlftPCB* 1 2 6SM*:S#fc. 

[0 0 5 9] ##^J 9 

PCB#126 (3, 3' . 4, 4' , 5 
□ fcf7i^jW (£>$J;£ 

PCB# 1 2 6©atett. ±ift{fc*5B3t^USESl3t->^ 
fA UVS./VlT.f ; S±Hf*ttS) Sffl^fc IX 
5ry7 p JB-&StXfrofc. ##0IJ7Tffr£L-fcTCP- 
B S ASf^itTS^« PCB#126-BS AS5ftM& 
1 5 0 At 1 KW^Sxil 9 0 At i iSS^iif/i-* 
ME 5 0 At 1 €r*P^.. 3 7*C 2 0flflJft*KJ6&ffV^ 
ft#t£*SI?£ 2 0 0 At 1 ^JDAT 37t 5 

[0 0 6 0] tfFlB«*^?S«. P C B # 1 2 6 ( V- 
x;nMx>xa») £ i o%v^^^x;i/*^>-K 



# • 



mfcfcmMVTft&LLtz. PCB#126te0~10n 

g/m i oitgsctssu Mmtn.mo»g.<DX'y>hm 
z i o o%tLfzm<D&mmvimm<Dfog- (b/bo 
(%) ) ^-<z)^m$Ei2{c^-r, 

ifffifCOUT, TCP-BSA!Sf1MSrf £ PCB 
#1 2 6-BSAmft%L?t$:tt.&[sfz£Z.5. TCP 
-B S A^m^Sffl^fc^WiSS^a^-pfc. 
1 (C^T. 

[0 0 6 1 ] ifc. TCP-BSAiMf^f^fc 
P C B # 1 2 6 MfemzttTZ PCB#77i PCB 

# 1 6 9<D3ZZ.Kfo&$:mmi>tztZ\?>, PCB#7 7 
£ 7 . 1% <Z>£XEJStt#IS& P C B # 1 6 

[0 0 6 2] 1 0 

#5f #J 2© T C P - B SAlCfUT PCB#169- 
BSA (KRI&S2) *ffi»r»T PCB#169-BS 
Ai&tWF£^fc. 

m^m 1 1 'J7*77 t 9— e*iM»*t pcb 

# 1 6 9#M*©ffr« 

tfiPCB# 1 6 9=ES9n-±)],m#. (PCB 1 6 9E 
; KR I th«) £JBW TKSKffitTTM'J 
7*7>y79—iZ (ALP;*'Jl>m» 
L ALPS^iaPCB# 1 6 9Jn#£»fco 
[0 0 6 3] ###] 1 2 

PCB#169 (3, 3' , 4, 4' , 5, 5' -'Mr 

P C B # 1 6 9 ©SiJttt. ±i»<b#«3tfeK8B«->^. 

TvZfgt^mzTft-ofz. &%W7 -?ftl£Lfz-?tZt>*> 
T C P - B S A&ftm.? Sfc«##«»J 1 0 Tf^figbfc 
PCB#169-BS AJgfp'il&^igS- 1 5 0 w 1 



#f«¥l4-l 28731 

ipfitS 9 0 u 1 50//1 SriOA, 3 

7"C 2 0»IHft!SS**ffV», 2 0 0 u 

lSriJP^T 3 7C 5»M»*S«*fTVV -t©«5fi3t 

[0 0 6 4] mJf5SI*fljnIS?£te> PCB#16 9 (S?- 

jgFfcfcjftSUTffrfcUfc. PCB#16 9li 0-10 
ng/mlOii&KHSU WVJnH 0 Wkg.<Dfl > K 
1 0 0X£LfcBS©&«*ftlB«©JS«r (B/B 
0 (%) ) T«*ft»S*86fc. *OiB**0 3C* 
-f. JWHtfCSHT, TCP-BSAiMfi P 
CB#16 9-BSAiff&fi^tt^lt.i:I5, T 

1 tC^To 

[0 0 6 5] TCP-BSA^ftMS^JB^fc 
PCB# 1 6 9M^iC^-T^) PCB#77i PCB 
# 1 2 6032XKJ^tt^{i^L.fci:C:5. PCB#7 7 
£6. 3%, PCB#1 2 6tttl 0 0 %©32XKJ£i£ 

[0 0 6 6] 

[f8^o«i*] *Ri!i3©-jR5£ (i) t«^ti57i; 

+ PCB SSS^TS.itJ&OKISi: bTtffl 

*5§bji©-j&jS; (i) T*$ns7^/*->-ft 

i-SPCBOjaJtJCffl^-Sdt^T^-S. 

[BL1 ] P C B # 7 7 S«S.U.fct*0«*ft»*.* 
T. 

[0 2] PCB# 1 2 6*«j£bfc£S©S«l-ffi»£S 
T. 

[0 3] PCB# 1 6 9*»l3£Lfc«t€0^tt«IS:* 

t. 



[01] [0 2] [0 3] 



PCB#77 STD Assay PCB#126 STD Assay PCB#1 69 STD Assay 

• :PCB*77-BSA ■ :Biphany»-8SA •:POB#126-BSA ■ :Trichfotoph«no>-8SA • : PCB#1 69-BSA ■rTriohrolophenol-BSA 




PCBS77 aaOig/mO PCS8126 aSCne/mi) PCB«169 SBE<ng/niO 



